The project goal is to compare yields of three different tillage systems on a sloping, moderately well drained soil (Nira) and on a nearly level, poorly drained soil (Kalona) in a continuous corn and a corn-soybean system. This study was begun in 1990 using no-till, ridge-till, and chisel-disk tillage systems. Results for 1990-1994 were previously reported.
Introduction
The project goal is to compare yields of three different tillage systems on a sloping, moderately well drained soil (Nira) and on a nearly level, poorly drained soil (Kalona) in a continuous corn and a corn-soybean system. This study was begun in 1990 using no-till, ridge-till, and chisel-disk tillage systems. Results for 1990-1994 were previously reported.
Materials and Methods
In the chisel-disk system, the plots previously in corn are chiseled in the fall. Both corn and soybean plots in this system are disked and field cultivated in the spring.
No fall or spring tillage is done in the no-till system. For the no-till planting, the planter is equipped with a knife and coulter for the fertilizer opener and a fluted coulter and finger row cleaning wheels for residue clearing.
In 1995, the ridge-till system was converted to an "alternative" tillage system. In this system, the continuous corn ground is chiseled in the fall and then planted in the spring without further tillage. In the corn-soybean rotation, the soybeans are no-till drilled in 10-in. rows, and the corn is planted following one spring pass with a field cultivator over the soybean stubble.
Nitrogen is applied in the spring and an N-P-K dry fertilizer is applied with the planter. Soil tests are high to very high, so a rate of P and K below crop removal has been applied. Table 1 contains the 11-year yields for each tillage system and crop sequence on both the Nira and Kalona soils. Yields are shown for each year along with the 11-year average.
Results and Discussion
Corn yields varied greatly from year to year, but the 11-year yield average for the alternative and chisel-disk systems averaged within 2-4 bushels/acre of each other over both soils and cropping sequences. In the corn following soybeans, the no-till system also averaged within 2-4 bushels/acre of other two systems. For corn-on-corn yields, the no-till system averaged 5-11 bushels/acre lower in yield than the other two tillage systems.
There was also a marked difference in corn yields between the continuous corn and the corn-soybean rotation. Over the eleven years, rotated corn on the Kalona soil had a 13-22 bushels/acre higher yield than the continuous corn, and on the Nira soil there was a 34-41 bushels/acre difference. While there was yearto-year variation, for most years these yield differences were present. Only in 1999 and 2004 were the corn-on-corn yields comparable to the rotated corn yields.
Soybean yields between tillage systems are very similar. Eleven-year averages show only 1.1 bushels/acre difference between the chisel-disk and the no-till systems on the Kalona soil and 1.0 bushel/acre difference on the Nira soil. This fits with other observations that soybeans usually do not suffer the sidewall compaction and early-growth problems that corn sometimes does. The 10-in. row no-till soybeans in the alternative tillage system have not shown any yield difference from the 30-in. row soybeans in the no-till or chisel-disk systems. 
